A composite prepared between lead titanate (PT) and lead iron niobate (PFN) exhibits low thermal expansion coefficient (a) over the temperature range 300-673K. X-ray, DTA, and dilatometric measurements have been used to identify the optimum sintering condition, retaining the individual constituent identity, to achieve overall low bulk thermal expansion. The composite, PFNo.35PTo.65 sintered at 1223K for 15 min. and at 1253K for 60 min. are sufficiently dense and show an overall o of -0.3 10-6/K and -1.2 10-6/K, respectively, in the temperature range 300-673K.
INTRODUCTION
Low or controlled thermal expansion ceramics cover a wide range of applications from cookware to space structures. Recently, low-expansion ceramic material, like cordierite has even been used as a packaging material for integrated circuits 1. Several strategies have been adopted in the literature to look for compounds or composites exhibiting controlled/low thermal expansion region over a limited temperature range2. These investigations include (i) Search for compounds with special structural features, e.g., NaZraP3012 family3, Mg2A14SisO18 type of materials4, and LiA1-SixO125. All these compounds have a skeleton framework built up of covalently bonded, highly charged cation polyhedra (Si4+, pS+, A13/ etc.) *Corresponding author.
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and channels, rings, and cavities wherein the thermal ellipsoids can expand, ii) Chemical substitution of the selected cation site in the known low-expansion systems with the hope of improving the properties like thermal expansion anisotropy, thermal shock resistance, e.g., family of NASICON compounds6, substituted cordierite ceramicsv-9, iii) Use of the electronic phase transitions as in the Pb(Fel/2Nbl/2)O 3 to generate lowexpansion behavior over a limited temperature range , iv) Make composites with material having negative and positive thermal expansion coefficients (o0 in order to produce a bulk ceramic with a net low thermal expansion coefficient1. This Fig . 5 gives the variation of AL/L versus temperature for the composite heat treated under different conditions. Unlike independent transitions as seen in DTA experiments, these composites showed the broad contraction between 573 K 773 K. Since the three compositions selected had negative thermal expansion coefficient up to the phase transition temperature, the overall composite heated at all temperatures showed net contraction. The dilatometric measurements indirectly indicated the strength of the pellet was maximum at the optimum sintering temperature. This could be seen from the behavior of the composites C1-1073 and C1-1223 pellets. The former pellet scrambles after two cycles of data collection, whereas the later was strong even after five to six cycles. From the above studies, it was found that 1223K was the optimum sintering temperature for all the practical considerations. The information of sintering behavior was further used to design the required composite in the next step. (Table II) . A composite of these two is expected to exhibit net low expansion over a wide temperature region. By using the AL/L data of these two compounds, the expected behavior of the intermediate composites with different mole ratio of the end members is shown in Fig. 6 . Two composites, C2 (PFNo.sPTo.5) and C3 (PFNo.35PTo.65), expected to have low expansion up to 673K were picked up for the preparation and further study.
The slow-scan x-ray diffractograms are shown in fig. 7 for the four composites (C2-1223, C2-1253, C3-1223, and C3-1253). The 
